Aquatic plants have a natural stem adaptation which permits gases fromii the atmosphere to be transported to the submerged root system. Sifton (9, 10) has cited various references establishing the role of highly developed intercellular spaces that pernmit the flow of oxygen froml leaf to root. In the case of nonaquatic plants, however, the inmportance of soil-oxygen stress is not clear. james (2) 
lysigenous duct formation in roots in association Nvith floodled soil conditions. These data are supported by more recent findings with various upland crops grown in Japan (13) . James suggested that under conditions of high w-ater tables plants may not endure anaerobiosis but ratlher evade it. However, Russell (8) concluded, without quantitative verification, that the large volume of qualitative information seems to justify the thesis that soil aeration, in many instances, is a mlajor factor in plant growth.
The compounds which commonly accumulate in higher plants during anaerobiosis are ethanol and lactic acid (12) . Ethanol appears to be the common indicator of anaerobiosis in sugar beet roots (2, 11) . Ethanol was formed anaerobically in excised barlev and rice roots and did not (lisappear upon return to aerobic conditions (6, 7) . These conclusions were based primarily upon nonspecific chemical and physical determinations of ethanol. In the dichromate procedure for ethanol determlination, the standard chemical method, substances such as methanol and acetaldehyde are also oxidizedl (1) .
These investigations were initiated to (letermine the feasibility of using an anaerobic end-product of carbohydrate metabolism as an indication of oxygen stress in roots of sugar beet plants. The study was aimed at: A. determiniing the principal anaerobic end-product in sugar beets, B. ascertaining the pattern of accumulation of an anaerobic end-product in I Revised manuscript received Jan. 29 was weighed into 3-inch assay tubes prior to adding 0.6 ml of buffered sample. After mixing, 0.5 ml was withdrawn and pipetted into a 1.5 ml cuvette. Then 0.1 ml of ADH (100 Ag) was added and the reaction incubated at 37 C for 30 minutes. The sample was then diluted to 1 ml and the optical density was determined at 365 my in a Beckman DU spectrophotometer. The reference cell contained all reactants except APDPN. A blank containing no added ethanol was included with each group of determinations since ethanol was present as a contaminant in the reagents. Three known ethanol concentrations were used to obtain a standard curve in each experiment. A theoretical standard curve was obtained by multiplying the extinction coefficient of APDPN (3) by the molar concentration of each known ethanol dilution. As is shown in figure 1 , there was good agreement between the observed data and the theoretical curve. There was no noticeable loss of enzyme activity during the 3 hours required to complete nine determinations.
Enzymatic assay for ethanol in the six treatedl sugar beets measured 47 to 88 % of the quantity determined by the dichromate method ( There was less than a 5 % decrease in the specific gravity of all samples analyzed indicating that dilu- This study showed that it was possible to recover ethanol from anaerobically treated sugar beets after they were returned to aerobic conditions. It did not reveal if ethanol had been recovered from the roots or leaves. Since it has been reported that no ethanol is produced in photosynthetic tissue during anaerobiosis (12) , it was assumed that the evolved material was actually produced in the tap roots. It was further assumed, because of the extended time lapse before recovery, that negligible amounts of ethanol diffused from the root surface and that it was likely transported to the leaves and transpired.
D Transpiration of Ethanol From Leaves of Ethanol
Treated Plants: Several attempts were made to determine the role of foliage in the elimination of ethanol supplied to the roots by adding dilute ethanol solutions to either sand or liquid media in which sugar beet roots were placed. The leaves were enclosed in a chamber which was attached to the hypocotyl by two latex sheets. Air was circulated through this chamber and sampled as previously described. In these studies it was possible to recover a dichromate oxidizable substance from the leaf chamber, but only from those plants with roots exposed to ethanol. Increasing the ethanol solution from 0.5 % to 1.5 % shortened the time lapse between treatment and recovery. These tests had adequate control plants which showed no trapped ethanol up to a 55-hour collection period. It was possible that ethanol could have entered the leaf chamber in these preliminary tests through the seal made at the hypocotyl by seepage and in the gaseous phase or in the gaseous phase alone. To circumvent this possibility, and demonstrate conclusively the transport of ethanol from root to leaves, extra precautions were taken in preparing this seal. A double latex seal was made just below the leaf scars on the sugar beet plant. This hypocotyl-latex juncture was tightly wrapped several times with a rubber band. Two remaining leaves were then placed in an aeration chamber and the edges of the latex sheeting were folded around the base of the leaf chamber (fig 3) and fastened with fine wire. About one-half inch below this hypocotyl seal a second seal was made in a similar manner. The root was then cut off about one inch below this lower seal. This cut was made below a water surface after which the remaining root was quickly transferred to a bottle containing a 1.5 % ethanol solution. The edges of this lower seal were then folded around the bottletop and tightly wrapped with wire. It was thus possible to continually wash the exposed one-half inch of root tissue, between the seals, with distilled water during the entire experimental period. A water soluble dye, which was injected into the ethanol solution 30.5 hours after the test began, appeared in the vesicular tissue of the leaves 14.5 hours later. This fact as well as the appearance of normal tissue at each seal on the root provided evidence that the vascular system was not disrupted during the experiment.
A check for ethanol contamination in the scrub solution was performed at the end of the test by adding 1 ml of standard dichromate. No change in intensity of the dichromate solution occurred. 
